DUCHÁČEK, J., VACEK, M., STÁDNÍK, L., BERAN, J., VODKOVÁ, Z., ROHLÍKOVÁ, V. NEJDLOVÁ, M.: Relationship between energy status and fertility in Czech Fleckvieh cows. Acta univ. agric. et silvic. Mendel. Brun., 2012, LX, No. 6, pp. 67-74 The aim of this study was to confi rm that a negative energy balance expressed by declining body condition score (BCS) can lead to the deterioration of fertility results of Czech Fleckvieh cows. The BCS of cows was evaluated before calving and during the fi rst fi ve weeks of lactation. The evaluation was based on 338 Czech Fleckvieh cows calved between the October 13th, 2009 and April 27th, 2010 at one dairy farm. Analysis of relationships between the energy balance results and fertility score expressed by the reproduction results (pregnancy rate a er the fi rst and all inseminations, the insemination interval, service period, insemination index, calving period) of the observed group were performed. The higher body condition score of the Czech Fleckvieh cows before calving turned out advantageously regarding the energy source during the postpartal period. No negative eff ect of higher BCS in cows before calving was confi rmed. The best reproduction parameters were attained in the group of cows with no change or marked increase of body condition a er calving recorded. However, statistically signifi cant diff erences between the groups were detected only in the third week of lactation. Signifi cant diff erences in the level of body condition were detected in relation to the length and type of oestrus onset.
Negative energy balance (NEB) is the main cause of fertility decline in early lactating dairy cows. It results in an increasing in the calving interval length and a decrease in dairy herd profi tability (Wathes et al., 2007; Rossi et al., 2008) . Energy defi ciency causes extension of the interval from parturition to recovery of ovarian cyclicity and activity of corpus luteum (Banos et al., 2004; Patton et al., 2007) . A low pregnancy rate was observed in dairy cows with severe BCS loss (> 10 % of live weight) during early lactation, or in cows losing weight from calving to fertilization by more than 1% weekly (McClure, 1994) . Anestrus occurrence a er parturition tends to be more expressive in high-yielding cows, which calve with a low BCS status and a loss of 0.75 -1 BCS points (Moreira et al., 2000, Vacek and Stádník, 2007) . BCS status decline in the fi rst month postpartum is associated with impaired conceiving (Pryce et al., 2001 ). However, other authors did not fi nd any signifi cant relationship between BCS losses and fertility performance (Waltner et al., 1993; Ruegg and Milton, 1995) . Also, dependencies observed in dairy breeds were not conclusively confi rmed in dual purpose breeds (Jílek et al., 2008) . Most of the investigations assessing the relationships between BCS status and BCS changes, recovery of ovarian cyclicity and fertility performances of dairy cows in detail, were related only to the Holstein breed. In accordance with the available results, it can be assumed that similar relationships would apply to other cattle breeds as well.
The hypothesis assumes, that diff erent status of BCS at parturition and intensity of their changes during early lactation will aff ect ovarian function recovery a er parturition and performance of the Czech Fleckvieh cows. Therefore, the objective of this study was to evaluate the association between the energy status, its changes, and the fertility traits in Czech Fleckvieh cows and to confi rm or refute the given hypothesis.
MATERIAL AND METHODS
The data presented in this study were collected at one dairy farm of Czech Fleckvieh cows which calved between October 13th, 2009 and April 27th, 2010. In total 370 multiparous and primiparous cows, were evaluated, and from these 8.65 % were culled during the observation. A total of 338 cows from the 1 st to the 6 th lactation were fi nally included. The average milk yield of the herd in the observed period was 8039 kg milk during 305 days of lactation with a 4.02 % fat and 3.55 % protein content. Estrus detection was performed only visually twice a day during the movement of the cows to the milking parlour. Cows which do not show any signs of heat were also examined sonographically. If sonographic examination detected luteal or follicular cysts between 60 and 74 days a er parturition, the cow was included to OVSYNCH program. In the case of detection of persisting corpus luteum, OESTROPHAN was applied, and cows with signs of heat were then inseminated. Pregnancy diagnosis was carried out sonographically 28 days a er insemination and then at the 3 rd month was verifi ed by rectal palpation. Information about reproduction acquired from pregnancy detection in the 28 th day a er insemination as well as the results of sonographic exami nations performed from the 60 th day a er parturition in cows without signs of heat, also information about the health status a er parturition and synchronization methods were obtained from the farm records so ware. BCS was determined using a 5 point scale with quarter-point increments. The evaluation started 20 days before the expected calving date and continued weekly up to 5 weeks postpartum. The cows were divided into 3 various BCS groups according to their BCS at calving and BCS changes detected during fi rst four weeks of lactation. The changes of BCS a er four week were not evaluated because of the small number of observation per groups. The fi rst group included cows without BCS change and even with BCS gain a er calving. In the second group there were cows with a 0.25-0.5 point BCS decline, and in the third group with a more than 0.75 BCS point decline.
The data were analyzed using SAS STAT 9.1 (SAS/STAT ® 9. 1, 2004 ) based on a model equation with fi xed eff ects of calving month, parity and BCS status. In total fi ve models with diff erent groups classifi cation of BCS were used. These models were selected on the basis of experience with previous evaluation of negative energy balance. The level of signifi cance was set at P < 0.05(*), P < 0.01(**). 
RESULTS AND DISCUSSION
Basic statistic parameters of evaluated fertility traits are presented in Tab. I.
In the observed group of Czech Fleckvieh cows, parity was equivalent to the composition of the whole dairy cattle population in the Czech Republic, whereas pregnancy rate values, resp. insemination index values, are on a signifi cantly lower, it means better level. The high insemination interval length is a consequence of the management reproduction system. The service period and calving interval are in comparison with population results excessively higher than average (Kvapilík et al., 2011) , thus shorter, and refl ect successful Czech Fleckvieh cattle fertility management approach. Sonographically 261 cows (77.2 %) were examined due to the absence of heat signs up to 60 days pp, while examination took place 64.2 days post partum (pp) on the average. Mostly, corpus luteum occurrence (44.06 %) and follicular cysts (37.55 %) were detected. Garverick (1997) state that, ovarian follicular cysts occur in 10 to 13 % of dairy cows. Our results suggest that the most occurrence of cysts results to decrease of reproduction performance. Detailed results of the examinations are shown in Tab. II.
The most frequent BCS status of Czech Fleckvieh cows in parturition (BCS0) was from 4 to 4.5 points with an average value of 4.17 points. A er parturition, BCS declined signifi cantly up to 3 weeks pp (on the average 3.6 points). In the following weeks the declines were less noticeable (Fig. 1) .
The cows were divided into 3 various BCS groups according to the BCS0. The group with the lowest BCS0 (from 3 to 3.75 points) had non-signifi cantly the worst results in all the evaluated parameters.
The best results were achieved by the 3 rd group with BCS from 4.5 to 5 points before calving. The calving interval length was signifi cantly the lowest within this group. In comparison with the 1 st group it was about 14.59 days (P < 0.01) and about 9.42 days (P < 0.05) compared to the 2 nd group. BCS before parturition ranged from 3 to 5 points with an average value of 4.17 points. Jílek et al. (2008) stated that Czech Fleckvieh cows can reach the 4 BCS point before parturition (in the dry period). In this case, it is evident that the cow created suffi cient body reserves for production in subsequent lactation.
The cows were subsequently divided according to BCS changes during 1, resp. 2, 3 and 4 week pp (BCS1-0, resp. 2-0, 3-0, and 4-0). The average BCS changes in particular groups and weeks of evaluation are illustrated in Fig. 2 , which show that the BCS of cows in the 1 st group did not decline. In cows of the 2 nd group it declined approximately by 0.4 points, whereas in the 3 rd group BCS declined on the average by more than 0.8 points during the evaluated period.
In the case of BCS change eff ect, the best reproductive performance was achieved by the group of cows with no BCS loss or even BCS gain in the fi rst week pp. Only the pregnancy rate a er all insemination was higher in the 2 nd group of Concerning BCS changes during the fi rst two weeks pp, cows in the 2 nd group with BCS loss 0.25-0.5 points had the lowest pregnancy rate, but concurrently achieved the shortest service period and calving interval. On the contrary, in the 3 rd group with an average BCS loss of 0.91 point, there was a higher pregnancy rate, however with a longer service period and calving interval, although also without statistically signifi cant diff erences.
By grouping according to BCS changes from calving to the 3 rd week pp, the 1 st group with no BCS loss or even BCS gain achieved the signifi cantly highest pregnancy rate a er all inseminations and the lowest insemination index of all other evaluated groups for the observed period. Simultaneously the service period value did not exceed 85 days and the calving interval was the lowest of all observations (P < 0.01). The 2 nd and 3 rd group results were comparable, only the pregnancy rate a er the 1 st insemination was signifi cantly (P<0.05) lower in the second group.
The lowest pregnancy rate a er the fi rst insemination was determined in cows which lost 0.75-1 point in the period from parturition to the 4 th week pp, which is related to insemination index increase to 2.0 and service period extension over 105 days. Cows with BCS loss from 0.25 to 0.5 points in this period achieved signifi cantly (P < 0.05) the longest insemination interval, compared to the 1 st group for 6.22 days, and the 3 rd group for 4.42 days. Generally the 1 st group, where BCS did not change or even gain, achieved in all observed weeks the best results of all. In the 3 rd , respectively the 4 th week post partum the most pronounced and concurrently signifi cant changes in achieved results between groups in all the observed periods were determined.
A er parturition, BCS development was related to the energy balance of the cow (Vacek and Stádník, 2007) . Hofírek et al. (2009) stated that in dual purpose breeds, BCS should not decline below 3.25 points 14 days before parturition. At the end of the second third of lactation, BCS should be approximately 3.5 points and in the dry period, cows should not exceed 4 points BCS. In comparison with the recommended values, our average BCS in parturition was higher (4.17 points). There were only 4.44 % of cows in the group with BCS lower than 3.25 points in the fi rst week pp, and 11.9 % in the second week. The average BCS of this group was 3.84, resp. 3.70 points in these weeks. Říha et al. (2004) considered 2.5-3.5 points as an ideal breeding BCS status in the Czech Fleckvieh breed. On the contrary, Jílek et al. (2008) stated that higher BCS before parturition, at parturition and during early lactation is connected with a higher probability of heat recording before planned return to reproduction and with higher probability of fertilization a er the fi rst insemination. This confi rms the results of the pregnancy rate in our evaluated groups. The best pregnancy rate, although no signifi cantly was achieved by the 3 rd group of cows with the highest BCS status before parturition (from 4.5 to 5 points). Simultaneously this group had the signifi cantly shortest calving interval (P < 0.05-0.01). Hanuš et al. (2004) found a signifi cant relationship between higher BCS decline and subsequent levels of reproduction. Also, Říha et al. (2004) stated that numerous studies imply that negative energy balance (NEB) in the fi rst 3 weeks post partum is in direct correlation with the interval to the fi rst ovulation.
The fi rst group, where BCS a er parturition did not change or even increase, overall o en reached the best results in all the observed weeks. Our results correspond to the conclusions of Jílek et al. (2008) , according to which cows with higher BCS before parturition have higher BCS a er parturition and achieve the lowest insemination intervals. Thus fi ndings published about dairy cows do not apply to the Czech Fleckvieh breed.
2: Average BCS changes according to group from the 1 st to the 4 th week post partum
An interesting thing is the diff erent levels of BCS decrease during the fi rst 4 weeks pp in relation to subsequent natural heat return, or heat induction requirement a er 60 days pp (OESTROPHAN treatment in the case of sonographic examinations of corpus luteum or the OVSYNCH method used in cases of cyst occurrence). No signifi cantly the lowest BCS declines (up to 0.5 points) are apparent in the case of cows with natural heat in all the observed weeks pp. Signifi cant diff erences were in the 4 th week pp, when BCS increased in some cows. In cows with BCS decline between parturition and the 3 rd week pp up to 0.5 points and BCS increase in the 4 th week pp, spontaneous natural heat appeared subsequently. Cows with BCS decline between parturition and the 3 rd week pp more than 0.5 points and simultaneously increase BCS in the 4 th week pp, did not show spontaneous natural heat and were sonographically examinated with corpus luteum detection. OESTROPHAN application with fast induced heat appearance enabled easy corpus luteum examination. In the last group there were cows with BCS decline of 0.73 point (P < 0.05) during the entire observed period. In these cows (43.79 % of the observed group, in 56.7 % of cows sonographically examined) one variant of ovarian cysts, luteal or follicular cyst, were detected during sonographic examinations. Changes in development are shown in Fig. 3 .
Fertility traits results of cows grouped according to natural heat appearance, resp. induced heat appearance is documented in Tab. III.
Cows inseminated in natural heat showed signifi cantly the highest pregnancy rate a er the fi rst insemination (P < 0.05-0.01) with signifi cantly the shortest insemination interval (P < 0.05), service period (P < 0.01) and calving interval (P < 0.01), whereas cows inseminated in induced heat achieved worse fertility trait results. In comparison of both heat induction methods it is evident that the more diffi cult hormonal treatment system OVSYNCH ensured a signifi cantly higher pregnancy rate (P < 0.01) in relation to a single OESTROPHAN application. However, due to repeated hormonal preparation application it led to insemination interval extension (P < 0.01) and thereby to a longer service period and calving interval as well as to increase of costs.
The results obtained from observation of BCS change development during 4 weeks of lactation P *1-2, **2-3 *1-3 **1-2, **1-3, **2-3 **1-2, **1-3 **1-2, **1-3 correlated to subsequent natural heat appearance or its induction requirement a er 60 days pp. Roche et al. (2009) confi rmed the opinion, that there is a negative relationship between BCS status before parturition and BCS changes in early lactation and days to fi rst heat. This relationship is associated with delayed ovarian activity return, reduced luteinizing hormone pulse, defi cient follicle sensitivity to gonadotropines and reduced follicle function ability. There is a very strong dependence between negative energy balance during early lactation and postpartal anestrous (Garnsworthy et al., 2008) . In our work, the lowest BCS losses in all the observed periods a er parturition were among cows where heat returned and spontaneously appeared within 60 days pp without other zootechnical or veterinary treatment necessity.
CONCLUSION
A negative infl uence of excessive BCS before parturition in Czech Fleckvieh cows on their subsequent conceiving was not confi rmed in this work. High BCS before parturition did not cause higher BCS declines in early lactation.
The best fertility trait results were obtained in the group, where BCS a er parturition did not change or even increase. Statistically signifi cant diff erences between groups were detected only in relation to BCS changes in the 3 rd week pp. Signifi cant diff erences were identifi ed in BCS change level in relation to subsequent heat appearance. The lowest BCS losses in all the observed weeks pp were in cows where heat returned and spontaneously appeared within 60 days pp without other zootechnical or veterinary treatment necessity. These cows achieved signifi cantly the shortest insemination interval, service period and calving interval. On the contrary, higher BCS losses on the average of 0.1 points in all the evaluated weeks were observed in cows with heat induction necessity a er 60 days pp.
Higher BCS in Czech Fleckvieh cows before parturition have proven to be appropriate in terms of energy source in the postpartum period.
SUMMARY
The objective of this study was to confi rm the hypothesis that a negative energy balance expressed by declining body condition score (BCS) can lead to the decline of fertility results of Czech Fleckvieh cows. The BCS of cows was evaluated before calving and during the fi rst fi ve weeks of lactation. The evaluation was based on 338 Czech Fleckvieh cows calved between the October 13th, 2009 and April 27th, 2010 at one dairy farm. The dataset was analyzed using SAS STAT so ware. Analysis of relationships between the energy balance results and fertility score expressed by the reproduction results (pregnancy rate a er the fi rst and all inseminations, the insemination interval, service period, insemination index, calving period) of the observed group were performed. The OVSYNCH hormonal therapy program was used for reproduction regulation. The share 56.8 % of the dairy cows were engaged in the hormonal therapy program a er sonographic examinations, when the case of follicular or luteal cysts reports were detected. The higher body condition score of the Czech Fleckvieh cows before calving turned out advantageously regarding the energy source during the postpartal period. No negative eff ect of higher BCS in cows before calving was confi rmed. The higher body condition before calving does not, in the case of Czech Fleckvieh cattle, mean greater loss of body condition in early lactation. The best reproduction parameters were attained in the group of cows in which no change or marked increase in body condition a er calving was recorded. However, statistically signifi cant diff erences between the groups were detected only in the third week of lactation. Signifi cant diff erences in the level of body condition were detected in relation to the onset of oestrus. The lowest loss of body condition during all the observed weeks a er calving were detected in dairy cows, which showed evident signs of natural oestrus within 60 days a er calving without any necessary zootechnical-veterinary intervention. On the contrary, in the case of cows with oestrus induced a er the 60th day of lactation, higher body condition losses (avg. 0.1 points) were determined. Signifi cant diff erences were detected, especially in the fourth week a er calving.
